Objective 27 Strenuous exercise increases circulating cell free DNA (cf DNA) and stimulates blood 28 phagocytes to generate more reactive oxygen species (ROS) which may induce DNA strand 29 breaks. We tested whether: (A) elevated cf DNA in response to three repeated bouts of 30 exhaustive exercise has decreased integrity; (B) each bout of exercise increases luminol 31 enhanced whole blood chemiluminescence (LBCL) as a measure of ROS production by 32 polymorphonuclear leukocytes; (C) there is an association between integrity of cf DNA and 33 LBCL. 34 Methods 35 Eleven average-trained men performed three treadmill exercise tests to exhaustion at speed 36 corresponding to 70% of their individual VO 2 max separated by 72 hours of resting. Pre-and 37 post-exercise concentrations and integrity of cf nuclear and mitochondrial DNA (cf n-DNA, 38 cf mt-DNA) were determined with real-time PCR along with measurement of resting and 39 fMLP-stimulated LBCL. 40
mitochondrial ATPase 6 gene, ID 4508, and mitochondrial ATPase 8 gene, ID 4509) and the 149 second one of 97 bp length (encoding part of mitochondrial ATPase 8 gene) for calculation of 150 cf mt-DNA integrity index 218/97 (I 218/97 ) were chosen. The assay was designed in a way that 151 the forward primer and the probe were the same for each pair of amplicons, whereas two 152 different reverse primers were used. Both, GAPDH 78 and MTATP 97 primers and 153 corresponding probes were described and successfully used in previous studies (1, 21) . 154 However, the primers for longer sequences (GAPDH 206 primer and MTATP 218 primer) were 155 planned using program primer 3 (Table 1) . qPCR was carried out in 20 μL of total reaction under the following conditions: an initiation step at 50°C for 2 min, followed by a first 166 denaturation at 95°C for 10 min, then 40 cycles at 95°C for 15 s and annealing at 60°C for 1 167 min. Serial dilutions of human genomic DNA (Roche) (final concentrations from 0.5 ng/mL 168 to 5000 ng/mL) were used to construct the calibration curve (r 2 = 0.9996) for measurement of 169 PCR products. The forward primer and the probe were the same for each pair of amplicons, whereas the 176 sequences of reverse primer were different. In brackets the amplicon length. (from 173±120 to 462±314 x 10 3 GE/mL) exhaustive treadmill run [3] . Pre-exercise integrity of cf n-DNA expressed as I 206/78 did not alter significantly over the 225 study period. However, the tendency to gradual decrease in I 206/78 was noted e.g. I 206/78 = 226 0.59±0.19 before the 1 st bout in comparison to I 206/78 = 0.50±0.22 before the 3 rd one (Table 2) .
227
Exhaustive exercise resulted in the decrease in cf n-DNA integrity especially after the 1 st (pre- over the study period and did not alter in response to exercise (Table 2) . behaved mean fMLP-LBCL: 1.7-, 1.8-and 1.5-fold increase (p<0.05) after each exhaustive 250 treadmill run and no significant changes of pre-and post-exercise values of fMLP-LBCL 251 during 6 days of observation (Table 3) . Consequently, the mean ratio of pre-exercise fMLP-
252
LBCL to pre-exercise rLBCL values was similar and ranged from 2.7 at the 1 st bout to 3.0 at 253 the 3 rd bout. The mean ratio of post-exercise fMLP-LBCL to post-exercise rLBCL was also 254 stable and reached 2.2, 1.8 and 1.9 after the 1 st , 2 nd and 3 rd bout of exercise, respectively. Some studies suggest that elevated plasma cf DNA levels may by associated with the 300 increased risk of occurrence of overtraining syndrome in athletes [29, 30] . Recently, we found 301 that three repeated bouts of exhaustive treadmill exercise induced increase in cf n-DNA and cf 302 mt-DNA in average trained healthy men without development of tolerance [3] . In the present 303 study (which is the continuation of the afore-mentioned one), we found that the increase in cf agonist addition to appearance of maximal chemiluminescence -is about 7-times shorter for 344 fMLP than for opsonized zymosan [31, 39] . This remark may explain the discrepancies 345 between results of our study and some previous investigations [33, 36] about the effect of 346 exercise on ROS production by isolated neutrophils after stimulation with opsonized 347 zymosan. Moreover, we studied the effect of exercise on LBCL, thus neutrophils and 348 monocytes were not subjected to any process of isolation that could change the cell ability to secondary stimulation with fMLP [43, 44, 45, 46] , and that could be an explanation of 359 increased rLBCL and fMLP-LBCL in healthy men after exhaustive exercise. 
